Sustainable food security at the household level is a national concern in many countries. The reasons for household food insecurity include, among others, social, economic, political, and personal factors, as well as climatic changes and its outcomes. This research aims to determine the linkage of the factors of climatic changes, non-climatic factors and household resiliencies with the level of household food security among the poor and low income households in Malaysia. The present study is based on primary data that were collected in July and October 2012 through a questionnaire survey of 460 poor and low-income households from the Pahang, Kelantan, and Terengganu States of Malaysia. The sample was selected from E-Kasih poor household database based on a cluster random sampling technique. Initially the study measures household food security according to the United States Agency for International Development -Household Food Insecurity Access (USAID-HFIA) model, and has run ordinal regressions under the logit and probit models. This study finds that household food insecurity is not only linked with social and economic factors, but also significantly linked with the climatic factors. Therefore, food security programmes must be integrated with the programmes for climatic change adaptation.
I. INTRODUCTION
The 2008 global food crisis serves as a prelude to a more acute food crisis in the future. As a result, food security is a national issue for many countries. The major food security concern is about making agricultural production sufficient for domestic consumption and having the capability to access food in the international markets.
Sustainable food security at the household level is also equally important because national food security is not enough to ensure sustainable food security at the household level. The drivers of household food security are in fact more crucial at the national level as food security is defined in its most basic form as access by all people at all times to food needed for a healthy life (FAO, 2003, p. 28) . As such, the focus of food security should be on the household as the basic unit in the society. This distinction is important because activities directed towards improving household food security may be quite different from those aimed at improving food security in general.
There are many factors that drive household food insecurity. According to Lovendal and Knowles (2006) , these factors include political, economic, environment, natural, social, infrastructural and health issues. Frankenberger (1992) puts forward that assets, community inequalities, risk-minimizing strategies and coping strategy are also important drivers. Nyariki and Wiggins (1997) give utilization of physical, natural, and human resources, availability of technology, and off-farm jobs as factors that drive household to food insecurity. Negatu (2006) mentions that major drivers are capability to produce one's own food and growth of purchasing power. Iram and Butt (2004) , ECA (2004) , Cristofar and Basiotis (1992) , and Olson and others (1997) and Rose and Basiotis (1995) add household's demography, access to land, land tenure system, ability to utilize the land productively, and savings to the list of factors. Other researchers, such as Fartahun and others (2007) , Hindin (2006) , Myntti (1993) , Pfeiffer, Gloyd and Li (2001) , Piaseu (2006) and Negatu (2006) , widen the list to include women with income-earning capability, women's education, sufficient income, number of children, social support, accessibility to productive resources, educational level, landholdings, accessibility to transport, livestock productivity, awareness of suitable interventions, storage technology, and unemployment level.
Changes in the climatic factors and its outcomes would also affect household food security. According to the Intergovernmental Panel on Climate Change (IPCC) and Fourth Assessment Report, food security and malnutrition are likely to be severely affected by climate change and variability (IPCC, 2007) . FAO (2007; 2008) has also stressed that climate change affects the availability of food, food supply stability, accessibility to food and utilization of food. This, in turn, results in negative effects on nutrition and food security. Water scarcity and droughts reduce the nutritional diversity and decrease general food consumption, which leads to malnutrition, such as micronutrient deficiencies, protein-energy malnutrition and under nutrition (IPCC, 2007 ). An increase in rainfall, temperature, sea levels and salinity give rise to flooding in human settlement areas (Cruz and others, 2007; Mimura and others, 2007) . It may also cause scarcity of freshwater (Kundzewicz and others, 2007) and increased occurrences of diarrhea and other contagious diseases (Checkley and others, 2000; Kovats and others, 2004; Zimmerman and others, 2007) . Climatic changes also affect food distribution, as it may hinder access to markets to sell or purchase food (Abdulai and CroleRees, 2001) , put upward pressure on food prices (Cline, 2007; von Braun 2007) and reduce real income (Thomson and Metz, 1998) .
Malaysia is a rapidly developing country with a fairly diversified economy. According to EIA (2005) , carbon dioxide (CO2) emissions in Malaysia have increased by 221 per cent during the 1990-2004 period. The country is now one of the 30 largest greenhouse gas emitters. Global warming is expected to elevate the temperature by 0.3-4.5 º C. Warmer temperature will cause sea level to rise by about 95 cm over a hundred-year period and changes in rainfall between -30 per cent to +30 per cent. It will lead to a reduction in crop yield and cause drought in many areas, making it difficult to cultivate some crops (MOSTE, 2001) . Moreover, projections indicate that maximum monthly precipitation will increase by 51 per cent in Pahang, Kelantan and Terengganu, while minimum precipitation will decrease between 32 per cent and 61 per cent for the whole Peninsular Malaysia. Consequently, annual rainfall may increase by up to 10 per cent in Kelantan, Terengganu, Pahang and North-West Coast, and decrease by up to 5 per cent in Selangor and Johor (NAHRIM, 2006) . Tisdell (1996) finds that rainfall variability increases the level of environmental stress that affects the capability of the system to maintain productivity.
Under the current climate change scenario, temperatures above 25 o C may reduce grain mass by 4.4 per cent per 1 o C rise (Tashiro and Wardlaw, 1989) , and grain yield may decline as much as by 9.6-10.0 per cent per 1 o C rise (Baker and Allen, 1993 ). Singh and others (1996) reveal that the actual farm yields of rice in Malaysia vary from 3 to 5 tons per hectare, where potential yield is 7.2 tons. The study also unfolds that there is a decline in rice yield between 4.6 per cent and 6.1 per cent per 1 o C temperature increase and a doubling of CO2 concentration (from present level of 340 ppm to 680 ppm), which may offset the detrimental effect of a 4 o C temperature increase on rice production in Malaysia. Overall, based on the analysis of minimum and maximum yield over the last 28 years, the macro cases of the Malaysian national data from 1980 to 2008 show that the yield of paddy would decrease between 43 per cent and 61 per cent if there is a 1 o C temperature and 1 millimeter (mm) rainfall increase (Ali and Ali, 2009) . A recent study, based on the micro data on paddy field of the Integrated Agricultural Development Area (IADA), has indicated that in North-West Selangor, a temperature increase of 1 per cent may lead to a 3.44 per cent decrease in current paddy yield and a 0.03 per cent decrease in paddy yield in the following season, and that if rainfall were to increase by 1 per cent, paddy yield might decrease by 0.12 per cent and then another 0.12 per cent in the following season (Alam and others, 2014) .
Malaysia joined 185 other nations in signing the Declaration of Rome at the 1996 International Food Summit, pledging to reduce the prevalence of hunger by at least 50 per cent, within its own jurisdiction by a target date sometime in the early 21 st century. However, in Malaysia, food security has been embedded into the theme of the self-sufficiency level that referred to paddy or rice sector only (Arshad, Shamsudin and Saleh, 1999; Alam and others, 2011; 2012b) , instead of having a specific or special policy on overall food security. To ensure food security in Malaysia, the Government has adopted two strategies, establishing a self-sufficiency level and building rice stocks both domestically and internationally. However, the country has yet to meet the food self-sufficiency level. About 10 to 35 per cent of the total rice requirement is imported from neighbouring countries, namely India, Myanmar, Pakistan and Viet Nam. Thus far, the highest food self-sufficiency level for the country was 95 per cent, recorded in 1975, and the lowest was 65 per cent, recorded in 1990.
As climate change is one of the major potential threats to the national food security in Malaysia, there is a strong possibility that climatic change is linked to the household food security of the country. To ensure food security and proper policy options in Malaysia, it is very important to study the current situation of household food security and the linkage between the changes in climatic factors and sustainable food security at the household level. Very few studies have been conducted on the impacts of changes in climatic factors and its outcomes on household food security in Malaysia (Alam and others, 2016a; 2016b) . Hence, the present paper is an attempt to conduct an in-depth study on this issue. The findings of this study may be helpful for policymakers in their efforts towards setting targets in national development plans on food security, socioeconomic betterment, poverty alleviation, and achieve Vision 2020 -to become a fully developed country by 2020.
II. DATA, MODEL AND METHODOLOGY

Data collection
For the empirical assessment, this study mostly relies on primary data collected through an extensive questionnaire survey at the household level in the East Coast Economic Region (ECER) in Malaysia. ECER was selected as the study area because it covers more than half of the Peninsular Malaysia, comprising an area of about 66,000 square kilometres that includes the states of Kelantan, Terengganu and Pahang, and the district of Mersing in Johor (figure 1). ECER is very crucial for two major reasons: (a) ECER is the most vulnerable area in Malaysia to climatic changes; and (b) the income level of this area is low and the poverty rate is high, providing a hindrance to the drive to achieve Vision 2020 (Alam and others, 2012a; ECERDC, 2007; 2008) . The population of ECER was about 3.95 million in 2005, which represented 14.8 per cent of the total population of Malaysia. In 2004 the incidences of poverty were 10.6 per cent, 4 per cent, and 15.4 per cent in Kelantan, Pahang, and Terengganu, respectively, whereas for the country as a whole, it was 5.7 per cent, while the incidences of hard-core poverty were 1.3 per cent, 1.0 per cent, and 4.4 per cent for the three states, respectively, as compared to 1.2 per cent for the country as a whole. At that time, there were about 45,000 paddy farmers in ECER, and the average productivity per worker was 11,915 Malaysian ringgit (RM) ($3,135) , 1 while the national agriculture productivity per worker was RM15,355 ($4,040).
1
The East Coast Economic Region is mainly agricultural. In 2004, crops production covered a total area of 2.22 million ha in ECER (34.8 per cent of the Peninsular Malaysia). However, in 2008, the Government officially launched a very large project to develop five key areas -manufacturing, oil, gas and petrochemicals, tourism, agriculture and human capital development. With the objective to fastforward the inflow of foreign direct investment (FDI) and industrialization in the region; the ECER Special Economic Zone (ECER SEZ) and Malaysia-China Kuantan Industrial Park were initiated in this area. Consequently, projects worth an estimated RM112 billion in value are expected to be implemented in ECER by 2020. The ECER Special Economic Zone is expected to generate up to RM90 billion in investments and contribute RM23 billion ($5.2 billion) to the national GDP, as well as create 220,000 jobs, out of the 560,000 jobs identified.
The study follows a two-stage cluster random sampling technique. Initially, the samples are clustered by location and then by poverty category. Finally, from each category, samples are picked randomly from the E-Kasih database, which is an integrated database system that enlists poor households at the national level to plan, implement and monitor poverty programmes. The urban area of Kuantan and rural area of Pekan were selected in Pahang State. The urban area of Kota Bharu and rural area of Tumpat were chosen from Kelantan State. The urban area of Kuala Terengganu and rural area of Marang were included from Terengganu State.
Based on the formula of required size of samples (Yamane, 1967, p. 886) , first, 400 households are selected according to the proportion of population distribution. However, to ensure a good number of observations for each group, which is needed to conduct a sound statistical analysis for any particular group, another 100 households have been added to the sample. However, while targeting the sample size to be 500, after collecting and validating the data, 460 households remain in the sample. The final distribution of the collected sample is given in table 1.
Figure 1. Location of the study area (ECER-Malaysia)
Source: Alam and others (2012a) .
Note:
The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
A face-to-face interview based on a structured questionnaire is used to collect data. The survey was conducted by the regular enumerators of the Implementation Coordination Unit (ICU) agency from Pahang, Kelantan, and Terengganu during July and October in 2012.
Model specification
To measure the relationship between household status of food security and the climatic and general factors affecting on food security, the following ordered dependent regression or ordinal regression is conducted based on logit and probit models:
In the study, the two dependent variables, the household status of food accessibility and household food availability, are used as the measurements of household food security. Household food availability is based on measurement on the direct perception of the household, while household status of food accessibility measurement is based on the frequency of calculation. To measure the status of household food availability, households are asked about their food status in the previous month (see table 2). To measure the status of household food accessibility, this study applies direct measuring questionnaire-based techniques developed by Coates, Swindale and Bilinsky (2007) for United States Agency for International Note: * In the E-Kasih system, the rural poverty data were categorized as monthly income per person: up to RM110 was hard-core poor, up to RM185 was poor, and up to RM227 was marginally non-poor, and for urban area up to RM120 was hard-core poor, up to RM200 was poor, and up to RM340 was marginally non-poor.
Development (USAID), which is known as Household Food Insecurity Access (HFIA) (table 3).
The list of the independent variables of the study (see appendix) consists of different resilience factors of a household (X1-X18), non-climatic factors (X18-X44) and climatic factors (X45-X63). These variables are considered from the four dimensions of food security -availability of food, stability of supply, accessibility to food, and utilization of food (FAO, 2005; 2008) . The availability of food means sufficient quantities of quality food available at the household level. The accessibility of food means household's access to sufficient resources, including a set of the commodity bundles that an individual can access based on the legal, economic, political, and social arrangement of a community in which they live for getting quality foods for a nutritious meal. Food utilization shows the significance of non-food inputs in food security, such as proper diet, clean water, health care and sanitation, to gain nutritional well-being in which all physiological requirements are met. Food system stability refers to households having access to sufficient food at all times even to the point that they would have access to food during a sudden crisis, such as one that is economic or climate-related, or a cyclical occurrence, such as seasonal food insecurities. Here, the resilience refers to the households' capacity or strength to cope with stress and hardship in case of actual or expected food insecurity, which are categorized as socioeconomic, physical assets, and livelihood strategy and behaviour. The measurements of all variables are given in the appendix.
To check the best fit model and robustness, the study reports both the probit and logit models, but for analysis, it mostly focuses on the logit model. Logit and probit models that look like a sigmoid function with a domain between 0 and 1, which makes them both quantile functions based on the assumption that the logit model follows logistic distribution and the probit model follows a normal distribution. Normally, the logit model is used when every observation has equal probability. Furthermore, a correlation analysis is undertaken to determine the relationship among the relevant variables and to check the multicollinearity problem. Finally, this study also justifies how the endogeneity and causality problems are considered.
III. RESULTS AND DISCUSSION
Measurement of household food security
In terms of household food availability, 14.8 per cent stated that they had enough food that they liked, but a large number of the households (41.1 per cent) indicated that they did not always have enough food that they liked, while 9.1 per cent of the households stated that they frequently remained hungry (table 2).
Household food insecurity access (calculated for each household by assigning a code 1-4, where 1 = food secure access, 2 = mildly food insecure access, 3 = moderately food insecure access, 4 = severely food insecure access. Initially, the data are coded frequency-of-occurrence as 0 for all cases where the answer to the corresponding occurrence question is "no", namely if Q1 = 0, then Q1a = 0, etc.). Then, the intensities of the occurrence of nine questions are measured in three frequencies -rarely (1-2 times per month) or sometimes (3-10 times) or often (10+ times per month) -which is indicated by Q1a to Q9a (table 3) . Finally, the four food accessibility categories are created sequentially to ensure that households are classified according to their most severe response.
• Category = 1 if [(Q1 = 0 or Q1 = 1) and Q2 = 0 and Q3 = 0 and Q4 = 0 and Q5 = 0 and Q6 = 0 and Q7 = 0 and Q8 = 0 and Q9 = 0]
• Category = 2 if [(Q1a = 2 or Q1a = 3 or Q2a = 1 or Q2a = 2 or Q2a = 3 or Q3a = 1 or Q4a = 1) and Q5 = 0 and Q6 = 0 and Q7= 0 and Q8 = 0 and Q9 = 0]
• Category = 3 if [(Q3a = 2 or Q3a = 3 or Q4a = 2 or Q4a = 3 or Q5a = 1 or Q5a = 2 or Q6a = 1 or Q6a = 2) and Q7 = 0 and Q8 = 0 and Q9 = 0]
• Category = 4 if [Q5a = 3 or Q6a = 3 or Q7a = 1 or Q7a = 2 or Q7a = 3 or Q8a = 1 or Q8a = 2 or Q8a = 3 or Q9a = 1 or Q9a = 2 or Q9a = 3]
The following table illustrates the above four categorizations in which every household is placed in a unique category based on the set of the responses (table 3) .
Based on the survey, this study finds that 52.8 per cent of the households are under the category of "food secure access". Among the surveyed households, 23.3 per cent are facing mildly food insecurity (access), who are worried about not having enough food sometimes or often, and/or are unable to eat preferred foods, and/or rarely eat a more monotonous diet than desired and/or also rarely eat some undesirable foods (table 4) .
Among the households, 14.3 per cent are moderately food insecure. These households frequently sacrifice quality of food by eating a monotonous diet or undesirable foods sometimes or often, and/or reduce eating the quantity of food rarely or sometimes. Some 9.6 per cent of households are severely food insecure and consequently, need to cut back on meal size or the number of meals, and/or experience any of the three most severe conditions -running out of food, going to bed hungry or going a whole day and night without eating.
Household status of food security and relevant factors
The regression models based on equation 1 show that some of the resilience factors have a statistically significant relationship with household food availability and food accessibility (table 5). The P-values of the likelihood ratio (LR) statistics for both models, which are shown below at 0.0000001, suggest a very good fit of the models. The pseudo R-squares are 0.354 for food availability and 0.305 for the food accessibility models.
Results for household food availability (Y1) models indicate that the climatic impacts on kitchen environment (X58) and sanitation system (X60) are statistically significant. Among the non-climatic/general factors, competition for common resources (X31), common resources dependency for cattle or livestock feeding (X30), incidences of diseases, such as dengue, malaria, heat stretch, cold and skin disease (X44), having knowledge about taking precaution against dengue, malaria (X17), buying bulk amount of food (X12), household poverty/economic status (X3), earning ratio (X6), and number of school going children (X2) are statistically significant. In terms of odds ratios, results from the availability of food at household (Y1) logit model indicates that holding other things constant, for a unit increase in the common resources dependency for cattle or livestock feeding (X30), the odds in favour of availability of food at household (Y1) increases by 1.823, or about 82.3 per cent. Similarly, there is a 160.2 per cent increase of odds of availability of food for the household (Y1) for a one-unit increase in knowledge about taking precaution against Note: *, **, *** indicates significant at 1%, 5%, 10% significance level, respectively. Holding other things constant, a unit increase in climatic issues affecting the kitchen environment (X58) increases the odds in favour of unavailability of food in the household (Y1) by (1-0.329), or about 67.1 per cent. Similarly, there is a 33.8 per cent increase of odds of unavailability of food at the household (Y1) for a one-unit increase in competition for common resources (X31). For a unit increase in poverty level or decrease of household poverty/economic status (X3), the odds in favour of unavailability of food at a household (Y1) increases by (1-0.59), or about 41 per cent. Similarly, there is a 47.2 per cent increase of odds of unavailability of food at household (Y1) for a one-unit increase in number of school going children (X2).
Results for household status of food accessibility (Y2) models show that, among the climatic factors, natural disasters at the local level (X45), and climatic impact on income (X46), climatic impact on household food storage system (X48), climatic impact on household sanitation system (X60), and climatic impact on increases of short term food prices (X62) are statistically significant. Among the nonclimatic/general factors, prices of general food items (X22), the difference between rural and city food prices (X23), low level of income (X26), incidences of mosquitoes, insects, pest (X43), incidences of disease (X44), household transportation (X11), household poverty/economic status (X3), earning ratio (X6), spouse doing job (X4), and number of school going children (X2) are statistically significant. According to the probit model, households having savings (X7) also show a statistically significant relationship with household status of food accessibility.
With reference to the food accessibility at household (Y2) logit model, the odds ratio indicate that holding other things constant, for a unit increase in climatic impact on household food storage system (X48), the odds in favour of food security at the household (Y2) increases by 2.269 or about 126.9 per cent. Similarly, there is an 80 per cent increase of odds of food accessibility at household (Y2) for a one-unit increase in earning ratio (X6). The odds of household food accessibility (Y2) for household having transportation (X11) is 176.9 per cent higher than the odds of household without having transportation. The odds of household accessibility (Y2) for spouse being employed (X4) is 319.1 per cent higher than the odds of household without spouse doing job. The odds of household food accessibility (Y2) for household have savings (X7) is 48.9 per cent higher than the odds of household without having savings.
For this model, the odds on climatic factors indicate that holding other things constant, for a unit increase in natural disasters at the local level (X45), the odds in favour of food accessibility at a household (Y2) decreases by (1-0.747) or about 25.3 per cent. Similarly, there is a 69.7 per cent decrease of odds of food accessibility at household (Y2) for a one-unit increase in climatic impact on income (X46). For a unit increase in climatic impact on increases of short-time food prices (X62), the odds in favour of food accessibility at a household (Y2) decreases by (1-0.731), or about 26.9 per cent. Similarly, there is a 33.7 per cent decrease of odds of food accessibility at a household (Y2) for a one-unit increase in prices of general food items (X22). For a unit increase in difference between rural and city food prices (X23), the odds in favour of food accessibility at a household (Y2) decreases by (1-0.63) or about 37 per cent. Similarly, there is a 31.8 per cent decrease of odds of food accessibility at a household (Y2) for a one-unit increase in low level of income (X26). For a unit increase in incidences of disease (X44), the odds in favour of food accessibility at a household (Y2) decreases by (1-0.741) or about 25.9 per cent. Similarly, there is a 28.1 per cent decrease of odds of food accessibility at a household (Y2) for a one-unit increase in household poverty/economic status (X3). For a unit increase in number of school going children (X2), the odds in favour of food accessibility at household (Y2) decreases by (1-0.486) or about 51.4 per cent.
However, in the model, some of the variables show unexpected signs with respect to their relationship with household food security, such as the climatic impacts on sanitation system (X60), and the incidences of disease (X44) show the odds in favour of availability of food at a household (Y1). Similarly, the climatic impact on household sanitation system (X60) and incidences of, for example of mosquitoes, insects and pests (X43), show the odds in favour of food accessibility at a household (Y2). Therefore, new additional studies need to be undertaken to justify the unusual behaviour of these few variables.
Model efficiency test
To test the presence of multicollinearity among the variables, the Pearson Correlation tests have been performed in the study. When two variables are considered highly correlated to each other in explaining the dependent variable, it may give rise to multicollinearity problem. In the case of multicollinearity, the correlation value is considered as 0.8 or above (Field, 2000, pp. 2, 44-322) . The result shows that the correlation values among the variables fall below 0.8, which indicates that multicollinearity problem is absent among the variables.
Moreover, logically this study is free from endogeneity (including causality) problem because in the survey, questions were asked about the impact of different factors on food security and not vice versa. Moreover, technically the ordered dependent regression or ordinal regression is based on the "Generalized Linear Models" (used by EViews statistical package) and "Generalized structural equation model" (used by Stata statistical package) in which the software itself takes some instrumental variables to solve the endogeneity problems.
IV. CONCLUSIONS AND POLICY RECOMMENDATIONS
The study finds that several resilience factors, climatic factors, and nonclimatic factors are statistically significant to explain the household status of food security. It also finds that these factors differ between food secure and insecure groups.
Climate change is a major potential threat to household food security in Malaysia (Alam, Siwar and Al Amin, 2010; Alam and others, 2011) . Therefore, to ensure sustainable household food security in the country, climate change must be integrated into the design of the Malaysian food security programmes. In addition, food security approaches must recognize climate change as an important driver. This integration would increase household capacity to adapt to climatic change. At the same time, climate change adaptation approaches and strategies to reduce vulnerability to climate change would also increase household food security.
Prioritization of needs for investment targeted at increasing food security adaptation to climate change is important. Climate change adaptations are concentrated on improving the potential of people, especially the most vulnerable groups, towards adapting to climate change. This involves extending support for livelihoods that are climate-resilient, reducing on disaster risk, advocacy, empowerment and social mobilization to curb the underlying causes of vulnerability (Alam and others, 2012b) . To adequately deal with the effects of climate change on food security, plans have to be chalked out with a good analysis of the groups that are particularly marginal, as they are likely to be the most affected by climate change and have very limited capacities to cope with it.
Climate change affects groups that have always been at risk of food insecurity, but it also affects new groups who have become vulnerable to regional weatherchanging conditions (IPCC, 2007) . Most vulnerable groups have already practiced some form of risk management, but their capability to adapt to climatic change is often limited due to their extremely restricted coping-up potential. Thus, the climate change adaptation techniques and food security should empower the groups that are socially excluded to lower their vulnerability and improve their resilience (Stern, 2007; Pielke and others, 2007; Thompson and Metz, 1997) . Work on adaptation must address food security as a major challenge faced by the populations that are vulnerable to climate, while food security plans, in most cases, give people the capability to adapt to changes in climate, specifically when climate change is taken explicitly into consideration.
Mitigation options are important when planning for the long term. People who are vulnerable should be empowered and encouraged to adapt to climate change by developing resilience through investments in health, social protection, education, infrastructure, and other methods. Monitoring weather extremes and design strategies for disaster preparation is also very important. Given these effects and the resources needed to adapt them, resources applied towards realizing the Sustainable Development Goals might be integrated into mitigation programmes of climatic change. Furthermore, the private sector should advocate mitigation methods, such as energy efficiency, renewable energy, developments and infrastructure, which includes, for example, dams, flood-resistant storage facilities, cyclone shelters and techniques for lowering water loss in distribution systems.
Finally, local, national, and regional administrations must be provided with sufficient resources to deal with the challenges of climate change. They should concentrate on the building of capacity in communities that are particularly at risk of food insecurity, as well as climatic changes. New studies should also be undertaken to validate or reject the overall findings of this study. The findings of the study are empirically very new. Therefore, there is a scope to explore this issue further. The results of this study can be investigated further and validated against other socioeconomic factors, demographic factors, different locations, different economic groups, and different measurements of the level of food security. Tisdell, Clem (1996) . Economic indicators to assess the sustainability of conservation farming projects: an evaluation. Agriculture, Ecosystems and Environment, vol. 57, No. 2-3, pp. 117-131. von Braun, Joachim. (2007 
X47
Climatic issues affect household food collection system, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X48 Climatic issues affect household food storage system (e.g. refrigerator, packaging), where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5
X49
Climatic issues affect household food storage process (e.g. dry, salty, oily), where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X50 Climatic issues increase household food storage cost, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X51 Climatic issues affect household usage or utilization of land, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X52 Climatic issues reduce normal food test, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X53 Climatic issues reduce food longevity, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X54 Climatic issues affect household food choice and habit, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X55 Climatic issues affect household cooking system (e.g. cooking by gas or stove not by woods), where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X56 Climatic issues affect cooking time and amount (e.g. large amount of cooking together or several time cooking for hot food or several times heating for not rotating), where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X57 Climatic issues cause to eat outside or buy ready food from outside, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X58 Climatic issues affect the environment and cleanness of kitchen, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X59 Climatic issues affect household waste management, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X60 Climatic issues affect home sanitation system, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5 X61 Climatic issues hamper food aid services and food supports programme, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5
X62
Climatic issues increase short term food prices, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5
X63
Climatic issues cause to increase food price in restaurant, where strongly disagree = 1, disagree = 2, not sure = 3, agree = 4, strongly agree = 5
